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DETAILED ACTION 

This office action is in response to the filing of the application papers on 24 July 
2003. Claims 1-34 are pending; claims 27-24 have been withdrawn from consideration. 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-26, drawn to a method of manufacturing a semiconductor device, 
classified in class 438, subclass 618. 

II. Claims 27-34, drawn to a semiconductor device, classified in class 257, 
subclass 774. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1 ) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In the instant case the product as claimed can be made by another 
and materially different process. For example, the product as claimed may be formed 
with desorbing or removing the sealant layer as required by the process as claimed. 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

During a telephone conversation with Edwin Taylor on 12 January 2004 a 
provisional election was made without traverse to prosecute the invention of the method 
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of manufacturing a semiconductor device, claims 1-26. Affirmation of this election must 
be made by applicant in replying to this Office action. Claims 27-34 are withdrawn from 
further consideration by the examiner, 37 CFR 1 .142(b), as being drawn to a non- 
elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

Drawings 

The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference sign(s) not mentioned in the description: 
405, 415, see Fig. 4a; 505, 515, see Fig. 5a; 605, 610, see Fig. 6a. A proposed drawing 
correction, corrected drawings, or amendment to the specification to add the reference 
sign(s) in the description, are required in reply to the Office action to avoid 
abandonment of the application. The objection to the drawings will not be held in 
abeyance. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
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the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,2, 4-6 and 12-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Raaijmakers et al. (6,482,733) in view of Clem et al. (6,518,168). 

Raaijmaker et al. disclose a method where an interlayer dielectric (50) is formed 
on an underlying layer (74), the underlying layer (74) having an underlying conductor 
(52) (Fig. 9c); etching a via (62) and a trench (60) in the interlayer dielectric (50) 
exposing at least a portion of the underlying conductor (52) (col. 9, line 14 thru col. 1o, 
line 8); forming an organic monolayer (148) on the exposed portion of the underlying 
conductor (52); sealing the surfaces of the interlayer dielectric (50), so as to line the via 
(62) and the trench (60) with a thin dense film by exposing the surface of the interlayer 
dielectric (50) to plasma (col. 15, line 4 thru col. 16, line 48); and forming a barrier layer 
(150) over the surface of the interlayer dielectric (50) (col. 25, lines 51-61). Raaijmaker 
et al. further disclose the barrier layer (150) comprises tantalum; the metal conductor 
(52) comprises copper and the dielectric material (50) comprises an oxide or a polymer. 
Raaijmaker et al. also disclose forming the organic monolayers (148) by dip-coating, 
spin-coating or spray on (col. 12, line 19 thru col. 13, line 47). Raaijmaker et al. disclose 
the interlayer dielectric (52) comprises dielectric material and pores (Fig. 10b; col. 14, 
lines 1 1-47). Raaijmaker et al. do not disclose removing the organic monolayer, re- 
exposing the portion of the underlying conductor. 

Clem et al. disclose a method where an interlayer dielectric is formed on an 
underlying layer, the underlying layer having an underlying conductor; etching a trench 
in the interlayer dielectric; forming an organic monolayer on the exposed portion of the 
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underlying conductor; sealing the surfaces of the interlayer dielectric (Fig. 1a-1d; col. 6 
lines 14-59); and removing the organic monolayer, re-exposing the portion of the 
underlying conductor (col. 23, lines 28-42). 

Since Raaijmaker et al. and Clem et al. are both from the same field of endeavor, 
a method of manufacturing a semiconductor device, the purpose disclosed by Clem et 
al. would have been recognized in the pertinent art of Raaijmaker et al. Therefore, it 
would have been obvious to one ordinary skill in the art at the time the invention was 
made to modify Raaijmaker et al. by removing the organic monolayer, re-exposing the 
portion of the underlying conductor as taught by Clem et al. to reduce waste (col. 2, 
lines 22-29). 

Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Raaijmakers et al. in view of Clem et al. as applied to claims 1 , 2, 4-6 and 12-18 above, 
and further in view of Obeng etal. (6,323,131). 

Raaijmaker et al. in view of Clem et al. disclose the claimed subject matter 
except the organic monolayer comprises a functionalized long chain organic molecule, 
wherein the functionalized long chain organic molecule is selected from the group 
consisting of thiols, phosphines, amines, alcohols, carbonyls, or carboxylic acids. 

Obeng et al. disclose a method where an interlayer dielectric (10) is formed on 
an underlying layer (12), the underlying layer (12) having an underlying conductor; 
etching a via and a trench (16) in the interlayer dielectric (10) exposing at least a portion 
of the underlying conductor; forming an organic monolayer (14) on the exposed portion 
of the underlying conductor; sealing the surfaces of the interlayer dielectric (10), so as 
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to line the via and the trench (1 6) with a thin dense film by exposing the surface of the 
interlayer dielectric (10) to plasma; and forming a barrier layer (18) over the surface of 
the interlayer dielectric (10) (col. 4, lines 8-35). Obeng et al. further disclose the organic 
monolayer (14) comprises a functionalized long chain organic molecule, wherein the 
functionalized long chain organic molecule is selected from the group consisting of 
thiols, phosphines, amines, alcohols, carbonyls, or carboxylic acids (col. 2, line 62 thru 
col. 3, line 22). 

Since Raaijmaker et al. and Obeng et al. are both from the same field of 
endeavor, a method of manufacturing a semiconductor device, the purpose disclosed 
by Obeng et al. would have been recognized in the pertinent art of Raaijmaker et al. 
Therefore, it would have been obvious to one ordinary skill in the art at the time the 
invention was made to modify Raaijmaker et al. by the organic monolayer comprises a 
functionalized long chain organic molecule, wherein the functionalized long chain 
organic molecule is selected from the group consisting of thiols, phosphines, amines, 
alcohols, carbonyls, or carboxylic acids as taught by Obeng et al. to prevent air 
corrosion (col. 2, lines 17-31). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Raaijmakers et al. in view of Clem et al. as applied to claims 1, 2, 4-6 and 12-18 above, 
and further in view of Mangat et al. (6,297,169). 

Raaijmaker et al. in view of Clem et al. disclose the claimed subject matter 
except removing the organic monolayer by thermal processing. 
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Mangat et al. disclose a method where an interlayer dielectric (84) is formed on 
an underlying layer (62), the underlying layer (62) having an underlying conductor (82); 
forming an organic monolayer (220) on the underlying conductor (82); and re-exposing 
the portion of the underlying conductor (col. 3, line 44 thru col. 4, line 39). Mangat et al. 
further disclose removing the organic monolayer (220) by thermal processing (col. 4, 
lines 59-65). 

Since Raaijmaker et al. and Mangat et al. are both from the same field of 
endeavor, a method of manufacturing a semiconductor device, the purpose disclosed 
by Mangat et al. would have been recognized in the pertinent art of Raaijmaker et al. 
Therefore, it would have been obvious to one ordinary skill in the art at the time the 
invention was made to modify Raaijmaker et al. by removing the organic monolayer by 
thermal processing as taught by Mangat et al. to remove defects (col. 4, lines 40-58). 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Raaijmakers et al. in view of Clem et al. as applied to claims 1, 2, 4-6 and 12-18 above, 
and further in view of Jackson (5,236,602). 

Raaijmaker et al. in view of Clem et al. disclose the claimed subject matter 
except removing the organic monolayer by oxidation. 

Jackson discloses a method where an organic monolayer is formed over a 
semiconductor substrate. Jackson further discloses removing the organic monolayer by 
oxidation (col. 2, lines 5-29). 

Since Raaijmaker et al. and Jackson are both from the same field of endeavor, a 
method of manufacturing a semiconductor device, the purpose disclosed by Jackson 
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would have been recognized in the pertinent art of Raaijmaker et al. Therefore, it would 
have been obvious to one ordinary skill in the art at the time the invention was made to 
modify Raaijmaker et al. by removing the organic monolayer by oxidation as taught by 
Jackson to clean the substrate (col. 2, lines 5-29). 

Claims 3, 1 1 , 1 9 and 24 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Raaijmakers et al. in view of Clem et al. as applied to claims 1, 2, 4-6 
and 12-1 8 above, and further in view of Soininen et al. (6,482,740). 

Raaijmaker et al. in view of Clem et al. disclose the claimed subject matter 
except selecting the thin dense film from a group consisting of SiN, SiC>2, or SiC and 
oxidizing the organic monolayer using formaldehyde. 

Soininen et al. disclose a method where an interlayer dielectric (8) is formed on 
an underlying layer (4), the underlying layer (4) having an underlying conductor (2); 
etching a via and a trench in the interlayer dielectric (8) exposing at least a portion of 
the underlying conductor (2); forming an organic monolayer on the exposed portion of 
the underlying conductor (2); sealing the surfaces of the interlayer dielectric (8), so as to 
line the via and the trench with a thin dense film by exposing the surface of the 
interlayer dielectric (8) to plasma, wherein selecting the thin dense film from a group 
consisting of SiN, Si0 2 , or SiC; and forming a barrier layer (14) over the surface of the 
interlayer dielectric (8) (col. 5, lines 46-58). Soininen et al. further disclose removing the 
organic monolayer by oxidation and oxidizing the organic monolayer using 
formaldehyde (col. 2, lines 7-26). 
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Since Raaijmaker et al. and Soininen et al. are both from the same field of 
endeavor, a method of manufacturing a semiconductor device, the purpose disclosed 
by Soininen et al. would have been recognized in the pertinent art of Raaijmaker et al. 
Therefore, it would have been obvious to one ordinary skill in the art at the time the 
invention was made to modify Raaijmaker et al. by selecting the thin dense film from a 
group consisting of SiN, Si02, or SiC and oxidizing the organic monolayer using 
formaldehyde as taught by Soininen et al. to have uniform thickness (col. 2, lines 65- 
67). 

Claims 20-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Raaijmaker et al. in view of Clem et al. and Soininen et al. as applied to claims 19 and 
24 above, and further in view of Obeng et al. 

Raaijmaker et al. in view of Clem et al. and Soininen et al. disclose the claimed 
subject matter except the organic monolayer comprises a functionalized long chain 
organic molecule, wherein the functionalized long chain organic molecule is selected 
from the group consisting of thiols, phosphines, amines, alcohols, carbonyls, or 
carboxylic acids. 

Obeng et al. disclose a method where an interlayer dielectric (10) is formed on 
an underlying layer (12), the underlying layer (12) having an underlying conductor; 
etching a via and a trench (16) in the interlayer dielectric (10) exposing at least a portion 
of the underlying conductor; forming an organic monolayer (14) on the exposed portion 
of the underlying conductor; sealing the surfaces of the interlayer dielectric (10), so as 
to line the via and the trench (16) with a thin dense film by exposing the surface of the 
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interlayer dielectric (10) to plasma; and forming a barrier layer (18) over the surface of 
the interlayer dielectric (10) (col. 4, lines 8-35). Obeng et al. further disclose the organic 
monolayer (14) comprises a functionalized long chain organic molecule, wherein the 
functionalized long chain organic molecule is selected from the group consisting of 
thiols, phosphines, amines, alcohols, carbonyls, or carboxylic acids (col. 2, line 62 thru 
col. 3, line 22). 

Since Raaijmaker et al. and Obeng et al. are both from the same field of 
endeavor, a method of manufacturing a semiconductor device, the purpose disclosed 
by Obeng et al. would have been recognized in the pertinent art of Raaijmaker et al. 
Therefore, it would have been obvious to one ordinary skill in the art at the time the 
invention was made to modify Raaijmaker et al. by the organic monolayer comprises a 
functionalized long chain organic molecule, wherein the functionalized long chain 
organic molecule is selected from the group consisting of thiols, phosphines, amines, 
alcohols, carbonyls, or carboxylic acids as taught by Obeng et al. to prevent air 
corrosion (col. 2, lines 17-31). 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Raaijmakers et al. in view of Clem et al. and Soininen et al. as applied to claims 19 and 
24 above, and further in view of Mangat et al. 

Raaijmaker et al. in view of Clem et al. and Soininen et al. disclose the claimed 
subject matter except removing the organic monolayer by thermal processing. 

Mangat et al. disclose a method where an interlayer dielectric (84) is formed on 
an underlying layer (62), the underlying layer (62) having an underlying conductor (82); 
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forming an organic monolayer (220) on the underlying conductor (82); and re-exposing 
the portion of the underlying conductor (col. 3, line 44 thru col. 4, line 39). Mangat et al. 
further disclose removing the organic monolayer (220) by thermal processing (col. 4, 
lines 59-65). 

Since Raaijmaker et al. and Mangat et al. are both from the same field of 
endeavor, a method of manufacturing a semiconductor device, the purpose disclosed 
by Mangat et al. would have been recognized in the pertinent art of Raaijmaker et al. 
Therefore, it would have been obvious to one ordinary skill in the art at the time the 
invention was made to modify Raaijmaker et al. by removing the organic monolayer by 
thermal processing as taught by Mangat et al. to remove defects (col. 4, lines 40-58). 

Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Raaijmakers et al. in view of Clem et al. and Soininen et al. as applied to claims 19-24 
above, and further in view of Jackson. 

Raaijmaker et al. in view of Clem et al. and Soininen et al. disclose the claimed 
subject matter except removing the organic monolayer by oxidation. 

Jackson discloses a method where an organic monolayer is formed over a 
semiconductor substrate. Jackson further discloses removing the organic monolayer by 
oxidation (col. 2, lines 5-29). 

Since Raaijmaker et al. and Jackson are both from the same field of endeavor, a 
method of manufacturing a semiconductor device, the purpose disclosed by Jackson 
would have been recognized in the pertinent art of Raaijmaker et al. Therefore, it would 
have been obvious to one ordinary skill in the art at the time the invention was made to 
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modify Raaijmaker et al. by removing the organic monolayer by oxidation as taught by 
Jackson to clean the substrate (col. 2, lines 5-29). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pamela E Perkins whose telephone number is (571 ) 
272-1840. The examiner can normally be reached on Monday thru Friday, 9:00am to 
5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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